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FOR CHECKING THE DATA BREAK ON A PDP-8 
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ABSTRACT W Y  

Two routines have been written t o  check the data break f o r  the ~ m - 8 .  
IJYTIE HOW f l ickers  f o r  each event a dot on the oscilloscope with x and y 
coordinates equal t o  any t w o  of the four signals for tha t  event. BIG HOOP 
does the same buit ,  unlike LITTI3 HOOP which requires the user t o  specify 
which two signals he wants plotted a t  the s ta r t  of the program, BIG HOOP 
a l s o  contains a cornand program COMMD, which allows the user t o  change 
the s igna l  being plotted along each axis by typing i n  changes from the key- 
board. CC'MMD a l so  can serve as a prototype f o r  more complex and powerful 
command routines which could be used t o  give the experimenter more f lex i -  
b i l i t y  i n  controlling what the computer does during the experlment. 

Computer Technology Center, Oak Ridge Gaseous Dif f us ion t 
1 Plant.  

NOTICE This document contains information of a preliminary nature 
and was prepared primarily for internal use at the Oak Ridge National 
Laboratory. It i s  subject to revision or correction and therefore does 
not represent a final report. 
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1 LEGAL 
This  report was prepared as on account of Government sponsored work. Neither the United Stotes, 

nor the Commission, nor ony person acting on behalf of the Commission: 

A. Makes any warranty or representotion, expressed or implied, w i th  respect t o  the accuracy, 
completeness, or usefulness of tho information contained i n  th is report, or thot the use of 
any information, apparatus, method, or process disclosed in th is  report may not infringe 

privately owned rights; or 

8 .  Assumes any l iabi l i t ies wi th respect t o  the use of, or far damage. resulting from the use of 

any information, apparatua, mothod, or process disclosed in thia rmport. 

As used in thm above, "person acting on beholf of the Commission" includes any employee or 

controctor of the Commission, or employee of such contractor, to the extent thot such employee 

or contractor of the Commisrion, or employee of such controctor prepares, disseminahs, or 

providos acce8s to, ony information purswnt t o  his employment or contract wi th the Commission, 

or h is  employment wi th such contractor. 
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BRIEF DESCRIPTION OF THE DATA BREAK CONTROL 

e 

l 

IC 

Data from the p l se -he igh t  analyzers en ter  t h e  interface through 

the  data break control  which multiplexes 48 b i t s  i n to  four  successive 

computer words. 

o r ig in  and length a re  controlled by hardware switches. The buffer  

region can be e i t h e r  25$0 (4008 ) o r  5U10 (1000, ) words long. If 

the  length switches a re  set f o r  a 256-wo1-d buffer  then the or ig in  

switches can be s e t  f o r  any of the locat ions 0000, 0400, 1000, ..., 
7400. For a 512-word buffer  the possible or igins  a r e  0000, 1000, 

2000, ..., 7000. The programs described i n  t h i s  report  are wr i t ten  

f o r  a 256-word buf fer  beginning i n  core locat ion 1000. 

a l s o  avai lable  f o r  control l ing the number of words per  event and these 

can be set f o r  any of the numbers 1, 2, 3,  o r  4. These programs are 

designed f o r  4 words per  event. 

programs and i n  t h i s  report  as words T, B, C, and D though occasionally 

word T may a l s o  be referred t o  as word G or as word A. A s  the  4 words 

f o r  each new event come in to  the buffer,  an address counter i s  counted 

up by 4 so t h a t  t he  next event w i l l  occupy the  next 4 words i n  the  

buffer.  This address counter works i n  a c i r c u l a r  fashion so  that it 

s t a r t s  again a t  the  beginning of t he  buffer  when the  end of it i s  

reached. To prevent t he  data  buffer from f i l l i n g  up and new events 

being wri t ten over old events which have not ye t  been processed the  

data  break contains an up-down counter which counts up the  new words 

coming i n  and can be counted down by the  program as old -"lords are taken 

out of the buffer  and processed. If the  data  rate becomes f a s t  enough 

t h a t  the  data  buf fer  f i l l s  up f a s t e r  than the program can empty it out 

Words are  stacked i n  a buffer  region of core whose 

Switches are 

The 4 words a re  re fer red  t o  i n  the  



then each time the buffer  i s  completely f i l l e d  with unprocessed data  the  

up-down counter overflows and t h i s  condition s tops new data from coming 

i n  u n t i l  some of the old data has been removed and the  up-down counter 

counted down by the  program. 

The following machine ins t ruc t ions  are used f o r  program control  

of the  data break: 

E30CLR Break control  AWress counter CLeaR -- sets t h e  address - 
counter t o  t h e a d d r e s s  of the  Erst word i n  the  buf fer  
region so  t h a t  the buffer  w i l l  s tar t  a t  t he  pos i t ion  
given by the  hardware switches. 

BABLE Break enABLE i n  Break control  -- enables the  data  break - 
znd allows data  t o  start coming in .  

BDISAB Break DISABle i n  Break cont ro l  -- disables  the  da ta  break 
and stops the  data  from coming in .  

UDCLR Q-Down CLeaR -- c lea r s  the  up-down counter and issues  an 
acceptedpulse  t o  t h e  interface.  

UDSOFL UJ-Down counter Skip on OverFLow -- causes the  computer t o  
sk ip  the  next i n&ruc t ioz  i f t h e  up-down counter i s  i n  
the overflowed condition. 

UDSUBl UJ-Down counter, SUB 1 -- subtracts  1 from the  up-down 
couzter . -- 

UDSUB2 &-Down counter, -- SUB 2 -- subtracts  2 from the Up-Down 
counter. 

UDSUB3 @-Down counter, - SUB 2 -- subs t rac ts  3 from t h e  up-down 
counter. 

All of the  c i r c u i t s  except f o r  the  address counter a r e  r e s t  by the, 

POWER CLEAR which accompanies the  s tar t  switch on the  computer and by the  

c l ea r  s igna l  generated by the  UDCLR pulse.  

The four  signals t h a t  t he  program i s  concerned with are denoted T, 

B, C, and D. The B, C, and D s ignals  a re  the d ig i t i zed  amplitudes of t he  

energy loss  i n  a s e r i e s  of 3 detectors  i n  a telescope arrangement. The 

r 
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incident  p a r t i c l e  f irst  goes 

t h e  s igna l  t o  s top  i n  B or C 

e lec t ronics  are s e t  up so as 

each detector .  Thus the  sum 

through B, then 

o r  D but not t o  

C, then D. It i s  possible f o r  

penetrate them a l l .  The 

t o  give a constant energy loss  per  channel i n  

of energy lo s s  i n  the  telescope i s  B + C + D. 

If only the  first two detectors  are penetrated, D = 0 so  t h a t  t he  t o t a l  

energy i s  j u s t  B + C. The T s igna l  is derived from t he  time t h a t  it takes 

f o r  the p a r t i c l e  t o  go from the t a r g e t  t o  the  B de tec tor .  

i s  of i n t e r e s t  only i f  the  p a r t i c l e  s tops i n  B so t h a t  s igna ls  are not 

ava i lab le  from C and/or D. 

This information 
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PROGRAM DESCRIPTIONS 

LITTLl3 HOOP 

LITTLE HOOP i s  a minimum program f o r  t e s t i n g  the da t a  break. It 

f l i c k e r s  each event as a dot on the oscilloscope whose x and y coordinates 

a re  any two of the four  words corresponding t o  the  event. 

choose which two of the  words he wants p lo t ted  and which axis he wants each 

of them on. 

program rings a b e l l  and starts over. 

The user  can 

If data s tops coming i n  f o r  as long as a second o r  so t h e  

BIG HOOP 

BIG HOOP i s  a modification of LITTLE HOOP which allows the  user  t o  

change the  words being p lo t ted  on e i t h e r  or both of t he  two coordinate 

axes while the  program i s  s t i l l  operating. This i s  accomplished by jumping 

t o  a subroutine COMMND from various s t r a t eg ic  points  i n  the  program. 

COMMND is  designed t o  be sens i t ive  t o  ce r t a in  spec ia l  s igna ls  typed i n  from 

the  keyboard and, upon receiving the  proper signals,  t o  change the  words 

being p lo t ted  along the  coordinate axes. It then returns  cont ro l  t o  BIG 

HOOP. 

control  is  returned t o  BIG HOOP without changing the  axes. 

If no s ignals  are typed i n  o r  if the  wrong s ignals  are typed in,  

COMMND 

COMMND is  a subroutine which, i f  it i s  periodicaLLy called by BIG HOOP, 

allows t h e  user  t o  change ce r t a in  prespecified words i n  core. 

t h e  prototype of more sophis t icated routines which could be used t o  give the  

experimenter more capabi l i ty  for in te rac t ion  with complicated data acqui- 

s i t i o n  programming systems. 

it checks t o  see i f  any new s ignals  have been typed i n  from the  keybrzrd. 

It i s  a l s o  

Each time COMMND i s  ca l led  by the  i n a h  program 

c 
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If the  user  has not typed anything in, cont ro l  i s  returned immediately 

t o  the  main program. 

see if it was a "permitted" signal. 

t o  t he  main program. 

t h e  proper action. 

B and C. The s igna l  C t e l l s  the program t h a t  t he  user  wishes t o  change 

some locat ion i n  core. Upon receiving a C, COMMND w i l l  p r i n t  t he  C and 

jump t o  a subroutine ca l led  RDOCTL which then allows the  user  t o  type i n  

t h e  address of the locat ion he wants t o  change as a f o u r d i g i t  o c t a l  number. 

When cont ro l  re turns  from RDOCTL, COMMND then checks t o  see i f  the  loca t ion  

t h a t  w a s  typed i n  i s  one of t he  locat ions t h a t  it i s  permitted t o  change. 

present version of COMMND i s  o n b  allowed t o  change locat ions 0376 and 

0377 which should contain the  word numbers (0, 1, 2, 3 f o r  words T, B, C, 

D respect ively)  t o  be p lo t ted  along the  x and y axes respectively,  but 

t h e  vector of addresses of locations t h a t  it i s  permitted t o  change could 

e a s i l y  be extended t o  allow the  user  t o  change o ther  locat ions.  

RDOCTL has returned control  t o  COMMND, t he  l a t te r  w a i t s  f o r  t h e  user  t o  

type i n  e i t h e r  an 0 o r  a D. 

again 

as a four d i g i t  o c t a l  number. 

t o  a subroutine ca l led  RDDEC which allows him t o  type i n  the  new word as 

a four-digi t  decimal number. 

whichever the  case may be, C O W  p r i n t s  out a carr iage re turn  and a l i n e  

feed and them returns  control  t o  t h e  main program. The other  permitted 

signal,  B, w i l l  cause COMMND t o  r ing  the  b e l l  on the  te le type.  This 

fea ture  serves a double purpose. 

during the  experiment he can punch B and the  t i n g  of t h e  b e l l  w i l l  break 

If something has been typed i n  COMMND checks t o  

If it w a s  not ,control  i s  returned 

I f  it was a permitted s igna l  it then c a r r i e s  out 

The present version of COMMND has two permitted signals,  

The 

A f t e r  

I f  t he  use r  types i n  an 0 then COMMND 

jumps t o  RDOCTL so the  user can type the  new word he wants loaded 

If the  user types i n  a D then COMMND jumps 

After t he  re turn  from RDOCTL or RDDEC, 

Fi r s t ,  if the  experimenter becomes bored 
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the monotony. 

t o  provide other commands which the experimenter can use t o  cont ro l  t he  

course of t he  experiment. 

the  te le type keys A, C, D, E, F, and G and if a l l  seven bells were then 

tuned accordingly, then the  experimenter could play simple melodies if  he 

should get t i r e d  of t he  constant tone of B alone .) 

Second, it serves as an example of how COMMND can be extended 

(For example, if 6 other  bel ls  were attached t o  

RDOCTL 

RDOCTL i s  a program which i s  ca l led  by COMMND t o  read four-digi t  o c t a l  

numbers typed i n  by the  user .  It p r in t s  out each d i g i t  as it i s  typed, 

converts it t o  binary, and adds it t o  the  binary word being accumulated, 

and af ter  a l l  four d i g i t s  have been typed i n  it returns  cont ro l  t o  COMMND 

with t h e  binary equivalent of the  four-digit  o c t a l  word i n  t h e  AC. 

RDDEC 

RDDEC i s  a program which i s  ca l led  by COMMND t o  read four-digi t  decimal 

numbers typed i n  by the  user.  It p r i n t s  out each d i g i t  as it i s  typed, 

converts it t o  binary, and adds it t o  t h e  binary equivalent word being 

accumulated unless t h e  d i g i t  typed i n  would cause an overflow i n  which case 

it gives a return t o  a sect ion of COMMND which types a question mark and 

then returns  control t o  the  main program (BIG HOOP). 

attempted t o  type i n  the  decimal number 4367 he would ge t  instead 43? and 

a re turn  t o  BIG HOOP. If the  decimal number being typed i n  does not cause 

an overflow return, then control  i s  returned t o  COMMND with t h e  binary 

equivalent of the number i n  the  AC. 

Thus i f  the  use r  

I 
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RDIGIT and TYPEO 

RDIGIT i s  a sulsroutine which i s  cal led by COMMND, FtDOCTL, 

TYPEO i s  a and R;DDEC t o  read a character typed i n  f romthe  keyboard. 

subroutine cal led by COMMND, RDOCTL, and RDDEC t o  p r i n t  out the  characters 

t h a t  a re  typed i n  by the user. 
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OPERATING DTSTRUCTIONS FOR LITTIE HOOP, 

A MINIMUM VERSION O F  PETER T. HOOPER 

L1TITL;E HOOP uses a 1000 word data  buf fer  beginning a t  loc .  1000, 

WORD-X and WORD-Y a re  selected by switches (0, .1, 2, 3). 

WORD-X is plot ted on X axis and displayed i n  the  AC. 

WORD-Y is  plot ted on Y ax i s  and displayed i n  the  lQ. 

If there  a re  no in te r rupts  i n  about 1.0 seconds, then the  b e l l  i s  t inged 
and the program res t a r t ed .  

Data break control  switches should be set as follows: 

Origin of buffer,  1000. 

Number of words, 4 ( l e f t  SW, up, r i g h t  SW, up). 

Buffer length, 256. 

When a l l  t he  switches a re  s e t  properly, proceed as follows: 

(1) Load HOOP from RIM tape.  

(2)  S t a r t  i n  loc.  3000. 

( 3 )  Bog.  h a l t s  for WORD-X (0, 1, 2, or  3 )  t o  be keyed in .  

Key it i n  and h i t  continue. 

(4)  Prog. h a l t s  f o r  WORD-Y. Key it i n  and h i t  continue. 

I 
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OPERATING INSTRUCTIONS 

for 

BIG HOOP 

BIG HOOP is a command program version of Peter  T. Hooper. S t a r t  

program a t  200. 

control  switches i n  standard posit ions.  Original option is  t o  f l i c k e r  

C on X - a x i s  vs D on Y - a x i s .  Y shows i n  AC, X shows i n  MQ.  

Bel l  w i l l  t i n g  and program starts. Set a l l  data  break 

I n  order t o  modify which words f l icker ,  use the  typewriter.  Type 

C 0376 @ 0000 t o  make X f l i c k e r  word 0 

C 0376 @ 0001 t o  make X f l i c k e r  word 1 

C 0376 @ 0002 t o  make X f l i c k e r  word 2 

C 0376 j$ 0003 t o  make X f l i c k e r  word 3 

( T )  

(B)  

( C )  

(D). 

In case of i l l e g a l  command, computer w i l l  type " ? "  and you can t r y  again. 

To change the  word which makes Y f l i cke r ,  do t h e  same except use 0377 

instead of 0376. 
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Fig .  3 .  Flow Char t  of COMMND. 
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RODEL; 



29 

. 

7 2 5  
7 2 6  

- -~ -727 
751-1 
75  I 
737 
7b3 
7 3 4  

.. .. ---w5 

12 
I 

17 
2 b I1 

7 7 / 4  
0 
!I 
n 

- n  

736 6 0 4 1  
737  5336 
7 4 0  6 0 4 6  

/ T Y P E ~  - 9  TYPES OUT T H E  C O N T E N T S  B F  THE A C  W H t N  ‘ A L L E D ,  
/ THE A C  IS C L E A R t D  R E F O R E  R E T U R N I N G  TU N E X T  8 E Q U E N T I A L  



30 

K DL flop 6 1 7  
RULP 660 

. HQWT 6 1 0  
d D 0 C T L  600 
R E A D  7 36 
SHFCNT 6 2 7  
TEMP I 0 4 6  
TYPE 7 4 2  

L 
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END Jut) 907. 
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